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Clinical History
A 15-year-old boy presented to the pediatrician with precocious puberty, hyperthyroidism,
hyperprolactinemia and large, asymmetric head.
Inspection of the skin showed café-au-lait" spots located mainly on the back (Fig. 1) en left buttock.
Imaging Findings
Conventional radiography (CR) showed multiples bone lesions with a ground glass appearance in
both femurs (Fig. 2, Fig. 3), left humerus (Fig. 4), right tibia and right talus (Fig. 5, Fig. 6). Bone
scintigraphy showed multifocal tracer uptake in the axial and appendicular skeleton suggesting
active osteoblastic activity (Fig. 7).
Magnetic Resonance Imaging (MRI) of the brain showed asymmetric expansion of the calvaria and
facial bones with significant bone thickening. Lesions showed predominantly low, slightly
inhomogeneous signal intensity on all pulse sequences (Fig.8, Fig.9, Fig. 10). The brain was normal
(Fig. 8, Fig. 9). The orbits were small. (Fig. 10). However, there was no compression of the optic
nerve (Fig. 10).
Discussion
Based on the combination of clinical and imaging findings, the diagnosis of 
McCune-Albright syndrome (MAS) was made.
MAS is a genetic disorder characterized by a typical triad of symptoms: polyostotic fibrous
dysplasia (FD), skin pigmentation (café-au-lait spots) and endocrinological disorders [1]. Gonadal
dysfunction is considered to be the most common endocrine defect in females, resulting in
precocious puberty and vaginal bleeding. However, Cushing syndrome, pituitary adenomas and
hyperthyroidism are also reported [2]. MAS develops from activation of a post-zygotic, sporadic or
somatic mutation of the GNAS1 gene with different clinical manifestations [3]. Affected children
usually present with skeletal deformities and short stature, resulting from premature closure of the
epiphyses. 
FD is a tumor-like condition of the bone. Histologically it corresponds to immature bone with
delicate trabeculae and interspersed fibrous matrix [4]. This makes the bone more prone to
microfractures, repetitive remodelling and subsequent deformation [5]. FD associated with MAS
usually affects multiples bones and leads more frequently to complications such as fractures,
skeletal deformities or limb-length discrepancies. It affects most commonly the femora, tibiae,
pelvis, skull and ribs. Imaging features of FD may vary from either completely radiolucent lesions,
sclerotic delineated radiolucent lesions or lesions with a ground-glass matrix appearance. In case of
disease progression, bowing of the proximal femora (coxa vara) may occur due to multiple fractures
en repetitive remodelling, resulting in the so-called Sheppard's crook deformity. [4, 6]. 
Conventional radiography (CR) is usually sufficient to make a reliable diagnosis. 
Bone scintigraphy may reveal increased osteoblastic activity in affected bones. It is particularly
useful to assess multifocality. 
Computed tomography (CT) is usually not mandatory, but may be used to evaluate the precise
extent of FD and potential compression of adjacent structures in complex anatomical structures
such as the facial bones, skull base and the axial skeleton. However, due to high radiation dose, the
use of CT should be considered with caution. 
Particularly in the pediatric population, MRI is the preferred technique for evaluation of the lesion
extent in the skull bones. Bone expansion may cause compression of adjacent structures, such as the
optic nerve, resulting in visual disturbances. Osteotomy of the involved bones should be considered
in this scenario.
Malignant transformation of bone lesions is rare.
Paget's disease may appear similar on imaging but is seen in older patients. Association of FD and
intramuscular myxoma is known as Mazabraud syndrome.
Final Diagnosis
Polyostotic fibrous dysplasia related to McCune-Albright Syndrome
Differential Diagnosis List
Mazabraud syndrome, Sporadic fibrous dysplasia, Paget's disease
Figures
Figure 1 Café au lait spots on the back of the patient.
Irregularly delineated café-au-lait spots, resembling the coast of Maine in the United States
of America. 
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Figure 2 Conventional radiography of the right femur (AP projection)
Conventional radiography of the right femur (AP projection) shows a slightly expansile
lesion (asterisk) in the proximal diaphysis with a ground-glass appearance and widening of
the medullary cavity. Note subtle deformity of the hip (arrows). 
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Figure 3 Conventional radiography of the left femur (AP projection)
Conventional radiography of the left femur (AP projection) shows a ground-glass lesion in
the proximal diaphysis. Note also more subtle lesions in the middle and distal diaphysis
(arrowheads). Note slight deformity of the femoral diaphysis. 
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Figure 4 Conventional radiography of the right humerus (AP projection)
Conventional radiography of the left humerus (AP projection) shows bone expansion of the
proximal diaphysis of the left humerus with homogeneous ground-glass matrix (arrows).
Note sclerotic teeth-like border with normal proximal metaphysis (arrowheads). 
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Figure 5 Conventional radiography of the right foot (AP projection)
Conventional radiography of the right foot (AP projection) depicts a focal radiolucent lesion
with sclerotic margin in the talar head (arrows). Note also lesions with ground-glass aspect in
the metatarsals (thick open arrows). 
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Figure 6 Conventional radiography of the right foot (oblique projection)
Conventional radiography of the right foot (oblique projection) depicts the ground-glass
appearance in the talar body and neck (asterisk) and deformity of the head (arrowheads). 
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Figure 7 Bone scintigraphy
Bone scintigraphy. Anterior (a) and posterior (b) projection show increased osteoblastic
activity in de skull, ribs, pelvis, left humerus, both femora, right tibia and talus. 
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Figure 8 Magnetic resonance (MR) of the brain
MR of the brain. Axial T2-weighted images (a), FLAIR images (b). MR shows marked but
asymmetrical thickening of the calvaria. Although the lesions are slightly inhomogeneous,
the overall appearance is of predominant low signal. 
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Figure 9 Magnetic resonance (MR) of the brain
MR of the brain. The mid-sagittal T2- weighted image demonstrate marked thickening of
frontal-, occipital-, sphenoid bone and clivus. Intracranial structures are normal. 
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Figure 10 Magnetic resonance (MR) of the brain
MR of the brain. The axial T2 weighted image (a) show narrowing of the orbit. There is no
definite compression of the optic nerve (arrow) on the coronal image (b). 
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